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In our characterization of mycoplasmas (Abu-Groun et al., 1994; Khan et al., 50 2005; Lin et al., 2008; Miles and Agbanyim, 1998; Shahram et al., 2008) (Lin et al., 2008; Manso-Silvan et al., 2007; 63 Minute 10, 2007; Monnerat et al., 1999; Pettersson et al., 1996; Vilei et al., 2006) . 64
We compared substrate oxidation and kinetics for 30 LC and capri strains from 13 65 countries (Table 1) M. mycoides strains were grown at 37 ºC in a medium containing tryptose, yeast 70 extract, glucose and HEPES buffer (Miles & Lee, 1983; Taylor et al., 1996) , and 71 harvested after growth for 12-16 hours, when OD 550nm was approximately 65 % of the 72 maximum possible for each strain. Cultures harvested at maximum opacities were 73 found to have greatly reduced metabolic activity. For substrate oxidation experiments, 74 centrifuged organisms were washed twice with Ringer HEPES (RH) buffer (500 ml 75 distilled water, 9g HEPES, one Oxoid Ringer tablet, adjusted to pH 7.6 with 10 M 76 NaOH, supplemented with 800-2000 units catalase ml -1 ), then resuspended in the 77 same buffer. Catalase was included to prevent the reduction of activity and viability of 78 the mycoplasmas, caused by H 2 O 2 produced during substrate oxidation (Lin et al., 79 2008) . Washing and resuspension of cells was completed within 15 min. Initially, 80 cells were washed three times, but two washes were sufficient to remove residualoxidizable substrates. The OD 540nm of cell suspensions was adjusted to 1.0, equivalent 82 to 350 g cell-protein ml -1 , and 10 9 colony-forming-units ml -1 . 83
Oxidation rates (Table 2) were determined polarographically (Clark-type oxygen 84 electrode, model system 10; Rank Brothers, Cambridge, UK) in a cylindrical reaction 85 vessel (diameter 15 mm, volume 5 ml), maintained at 37 º C. Initial dissolved oxygen 86 tension (DOT, calibrated with distilled water) was 210 µM: changes in DOT were 87 recorded using a Gould-BS 272 chart recorder. Cell suspensions (1 ml) were 88 equilibrated at 37 º C for five minutes before injecting substrates with a Hamilton 89 microsyringe. Initial oxidation rates were recorded and substrate saturation 90 coefficients (K s ) calculated from Lineweaver-Burk plots of reciprocals of oxygen 91 consumption rates against substrate concentrations (Abu-Groun et al., 1994; Miles 92 and Agbanyim, 1998; Miles et al., 1985) . All experiments were internally replicated, 93 and the results presented are the average of two to four experiments. 94
Maximum substrate oxidation rates were obtained with organisms harvested after 95 12-16 h growth, with rates falling by 50% and 65% for organisms harvested after 24 96 h and 48 h, respectively. Organisms were used as soon as possible after harvesting 97 and washing, as activity fell by 60-70% after 3 h storage at either 4 ºC or 22 ºC. All 98 strains of both M. mycoides LC and capri subspecies oxidized glucose at comparable 99 rates and with similar high affinity K s values ( strain SP266, to 113 for strain GR50, but the ranges observed did not allow 104 discrimination either within or between the two subspecies.
Relative to glucose, most other substrates were oxidized mainly at similar rates 106 and affinities by each subspecies and within each group (Table 2) . Oxidation rates and 107 K s values were broadly similar for all strains for the use of fructose, mannose, 108 maltose, N-acetylglucosamine (NAG), pyruvate, lactate and glycerol: fructose was, 109 however, not oxidized by LC strains SP266, CH5, CH6 or IT39se, and NAG was not 110 used by capri strain JM. While failure of some strains to use some substrates may 111 assist individual strain characterization, these differences did not discriminate 112 between most strains of each subspecies or between the subspecies. There was some 113 variation among strains in affinity for NAG, K s ranging from 1.8-4.0 µM for the 114 capri strains, and 0.4-2.0 µM for most LC strains: a few LC strains, including IT247, 115
showed values around 12 µM. The affinities of all strains for glucosamine were poor 116 (Table 2) , ranging between 170-460 µM for the capri strains and 110-300 µM for 117 most of the LC strains, with LC strains IT247, IT39se and PT994 showing K s values 118 of 2.0, 2.5 and 3.0 mM respectively. This might indicate a geographically-significant 119 difference among LC strains, with those from Italy and Portugal having much lower 120 affinities for glucosamine. For all strains, affinities for 2-oxobutyrate were lower 121 overall than those for glucosamine (Table 2) , ranging from 1.0-2.5 mM for capri 122 strains and 1.0-2.1 mM for LC strains. Consequently, when tested at 400 µM (Table  123 2), oxidation rates were poor (at 8-20% of the glucose rates for the capri strains and 124 3-31% for the LC strains), as this concentration was considerably below the half-125 saturation concentration for all strains. While these results were metabolically 126 interesting, they again did not enable distinction between strains or subspecies. 127
Production of H 2 O 2 by all the strains was determined, as H 2 O 2 is probably a 128 contributory factor to the pathogenicity of mycoplasmas (Kannan and Baseman, 2000; 129 Niang et al., 1998; Nicholas et al., 1996; Tryon and Baseman, 1992 
